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In a recent article 1 we showed that quantum Monte Carlo ͑QMC͒ is a suitable method for accurately describing both structures and annihilation rates of small systems containing positron and positronium.
Comparing the results of the ␦(r ϩϪ ) operator for the ͓LiH,e ϩ ͔ molecule with the ones for the atomic systems, namely PsH, Lie ϩ , and LiPs, it turned out that the ͓LiH,e ϩ ͔ value is the smallest. For instance, it is roughly 1/4 the same quantity for PsH. We tried to explain this result on the basis of the anisotropy of the positron cloud with respect to the molecular geometry. Our intent was to give a pictorial description of this system. Specifically, starting from the two asymptotic dissociation fragments Li ϩ and PsH and reducing their distance, the Coulomb potential of the Li ϩ ion distorts both the electron and positron distributions of PsH in a way that the center of mass of the electron density is displaced toward the ion, while the one of the positron density is moved away from Li ϩ . This fact reduces the overlap between the two distributions, therefore reducing the chance of the positron to collide with an electron and so the annihilation rate.
In the comment on our article, Mitroy and Ryzhikh proposed another explanation of our results, based on the correlation they discovered between the ionization potential ͑IP͒ of an atom A and the positron-electron distribution of the Ae ϩ system. 2, 3 Although we believe their model can give an accurate description of atom-positron and atompositronium systems, in our opinion a more sophisticated model is needed for positron-molecule systems, since the molecular environment possesses quite different properties and features than the atomic one.
For instance, analyzing the electron densities of both LiH and ͓LiH,e ϩ ͔ sampled during QMC simulations, it can be seen that there is an almost complete charge transfer from the Li atom basin, 4 that bears a net positive charge, to the H atomic basin. This fact produces a large dipole moment in the molecule, and a negative electrostatic potential ͑hence attractive for the positron͒ around the H nucleus, especially in the spatial region opposed to the Li nucleus. Moreover, these two electron densities appear quite similar when compared. These two facts allow us to predict where the positron density will assume large values only by means of simple electrostatic arguments, and to predict the strong degree of anisotropy of this distribution in the space surrounding the molecule that our simulation shows.
Nevertheless, the idea that the electrons are not free to form a Psϭ(e ϩ ,e Ϫ ) subcluster in ͓LiH,e ϩ ͔, due to the fact that the IP is larger than the Ps binding energy, can be supported by the calculation of the electron-positron correlation function. Specifically, we sampled both electron and positron densities during a QMC simulation obtaining a correlation function more diffused than the one that would be obtained from the Ps system. Our correlation function appears to be quite similar to the one Mitroy and Ryzhikh obtained for their model alkali atom having an IP of 0.2765 hartree, the IP of LiH being 0.29 hartree. However, for this IP value from , is larger by 25%-30%, and we feel that this discrepancy might be primarily due to the fact that we have two active electrons on H that can annihilate with the positron while their model has only one active electron, and to the model potential they used. In fact, their results for the alkali atoms appear quite accurate. However, their model alkali atom cannot represent any change in the electron density of a second active electron, that might compensate for the partial formation of the Ps subcluster, therefore allowing a larger annihilation rate. Furthermore, the calculation 5 Concluding, we believe that the alternative explanation proposed by Mitroy and Ryzhikh should be modified to include the difference in shape between atomic and molecular electron densities, and that more calculations on real and model molecular systems must be carried out in order to obtain a better understanding of this complex problem. 
